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3.0 RBSULTS AND DISCUSSION

3.1 Sedinentation Pond

3 .1 .1  Des ign .  Resu l t s  o f  ana lyses  to  de te rm ine  the  requ i red
I  s i ze  and  hyd rau l i c s  o f  t he  sed j ,men ta t i on  pond  a re  i nc l uded  i n
I  Append ix  A .  I n  s i z ing  the  pond ,  p lans  fo r  f u tu re  expans ion  o f

the  su r face  fac i l i t i es  a t  t he  Cranda l l  Canyon  M ine  were  accoun ted
fo r .

Runof f  to  the sedimentat ion pond f rom the lO-year ,  2{ -hour
s to rm was  de te rm ined  to  be  0 .77  ac re - foo t .  Based  on  a  d i s tu rbed
d ra inage  a rea  t o  t he  pond  o f  5 .7  ac res  ( see  P la te  f )  and  a
requ i red  sed imen t  s t o rage  vo lume  o f  0 .  l -  ac re - f oo t  pe r  ac re  o f
d j - s t u rbed  a rea  (UMC 817 .46  (n )  ( f  ) ) ,  0 . 57  ac re - f oo t  o f  sed imen t
storage vo lume was prov ided in  the pond.

P la te  2  p resen t s  de ta i l s  o f  t he  des ign  o f  t he  p roposed
sed i rnen ta t i on  pond .  Based  on  the  topograph ic  map  o f  t he  pond ,
the s tage-capaci ty  curve prov ided in  F igure 5 was developed.  As
no ted  i n  th i s  f i gu re r  t he  new pond  w i l l  p rov ide  sed imen t  s to rage
to  an  e leva t i on  o f  7777 .9  fee t  and  to ta l  s to rage  ( sed imen t  p lus
runo f f )  t o  an  e l eva t i on  o f  7783 .2  f ee t .  Sed imen t  w i l l  be
c leaned  ou t  o f  t he  pond  when  i t  r eaches  and  e leva t i on  o f  7775 .7
fee t  a t  t he  r i se r  ( t he  e leva t i on  co r repond ing  to  a  vo lume o f  60
percen t  o f  t he  requ i red  sed imen t  s to rage  vo lume) .

The  ex i s t i ng  r i se r  i n  t he  sed imen ta t i on  pond  has  an  ove r f l ow
e leva t l on  o f  7779 .4  f ee t  and  a  decan t  e l eva t i on  o f  7776 .4  f ee t .
Based  on  da ta  p resen ted  i n  F i gu re  5 ,  i t  w i l l  be  necessa ry  t o
ra i se  the  e leva t i on  o f  t he  bo t tom o f  t he  decan t  p ipe  l - . 5  f ee t  t o
an  e l eva t i on  o f  7777 .9  f ee t  ( i . e . ,  above  t he  t op  o f  t he  sed imen t
s to rage  l eve l ) .  Fu r t he rmore ,  t he  ou t f l ow  po in t  on  t he  r j - se r
shou ld  be  ra i sed  3 .8  f ee t  t o  an  e l eva t i on  o f  7783 .2  f ee t  ( t he
top  o f  t he  to ta l  s to rage  poo l ) .  Th i s  can  be  accomp l i shed  w i th
sec t i on  o f  24 - inch  CMP we lded  to  the  ex i s t i ng  r i se r .

Resu l t s  o f  i n f l ow -ou t1 f1ow  ana l yses  f r om the  25 -yea r ,
24 -hou r  s to rm a re  a l so  p resen ted  i n  Append ix  A .  U t i l i z i ng  the
comb ined  hyd rau l i c s  o f  t he  p r ima ry  and  p roposed  emerqency
sp i l lways ,  t he  peak  ou t f l ow  s tage  du r i ng  t he  25 -yea r ,  24 -hou r
s to rm was  ca l cu la ted  by  SEDIMOT I I  as  6 .0  fee t  above  the  sed imen t
s to rage  l eve1 .  Thus ,  t he  ou t f l ow  e leva t i on  du r i ng  t he  des ign
f l ow  even t  was  de te rm ined  to  be  7783 .9  fee t .

UMC 81 -7 .46  ( : - )  r equ i res  t ha t  t he  c res t  o f  t he  emergency
sp i l lway  be  l oca ted  a t  l eas t  1 .0  f oo t  above  t he  c res t  o f  t he
p r inc ipa l  sp i I lway .  Hence ,  t he  emergency  sp i l lway  c res t  w i l l  be
p laced  a t  an  e l eva t i on  o f  7784 .2 .  As  a  resu l t ,  a l l  wa te r  w i l l
be  passed  th rough  the  p r imary  sp i l lway  du r ing  the  des ign  even t
(w i th  a  des ign  e leva t i on  o f  7783 .9  fee t ) .  The  emergency  sp i l lway
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Figure 5.  Stage-capaci ty  curve sed imen ta t i on  pond .
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r^r i l1  be reta ined in  the design,  however ,  due to  requi rements of
t he  U .S .  Fo res t  Se rv i ce .  As  des igned ,  t he  emergency  sp i l lway
has  a  bo t tom w id th  o f  4 .0  fee t  and  s ide  s lopes  o f  2h :1v .

S ince  the  emergency  sp i l lway  w i l l  no t  be  f l ow ing  du r ing  the
des ign  even t ,  UMC B l -7 .46 ( j )  r equ i res  on l y  t ha t  t he  t op  o f  t he
set t led embankment  be l - .0  foot  above the crest  o f  the emergency
sp i l lway .  Th i s  w i l l  r esu l t  i n  an  embankmen t  c res t  e leva t i on  o f
7785 .2  fee t .  S ince  the  c res t  o f  t he  ex i s t i ng  embankmen t  i s  a t
an  e l eva t i on  o f  7783 .0  f ee t r  t he  p roposed  des ign  w i l l  r equ i r e
the  add i t i on  o f  2 .2  fee t  o f  se t t l ed  embankmen t  to  the  top  o f  t he
ex i s t i ng  embankmen t .  UMC 81 -7 .46 (k )  requ i res  tha t  t h i s  he igh t  be
inc reased  f i ve  pe rcen t  t o  accoun t  f o r  se t t l i ng .  Thus ,  2 .3  f ee t
o f  ma te r i a l  w i l l  be  added  to  the  ex i s t i nq  embankmen t .

W i th  a  c res t  e leva t i on  o f
o f  7769 .0  fee t r  t he  embankmen t
Us ing  the  equa t ion  p rov ided  i n
width of  the embankment  is  L0.2

7785 .2  f ee t  and  a  base  e l eva t i on
w i l l  have  a  he igh t  o f  1 "6 .2  f ee t .
UMC 8L7 .46 (1 ) ,  t he  requ i red  t oP
fee t .

The  des ign  p resen ted  he re in  assumes  tha t  t he  ex i s t i ng  pond  - ; -
w i l l  be  en la rged - to  mee t  t he  vo lume requ i remen ts  o f  t h i s  p lan  by  

\

r emov ing  excess  f i l l  f r om  the  i n te r i o r  o f  t he  pond  and  p l ac i ng
i t  on  the  ex te r i o r  s lope .  P r io r  t o  p lac ing  f i l t  on  the  ex te r i o r
s l ope ,  d l I  l a rge  rock  f r agmen ts  shou ld  be  removed .  The  f i l l  can
then  be  p l aced  i n  6 - i nch  l i f t s  down  the  s i de  o f  t he  ex i s t i ng
embankmen t  t o  dec rease  i t s  ou t s l ope  t o  2h :1v .  Th i s  new  f i l l
shou ld  be  compac ted  i n  p lace  p r i o r  t o  p lac ing  the  nex t  1 i f t .

Because  o f  t he  l oca t i on  o f  t he  sed imen ta t i on  pond  (on  a
h i l l s i de  be tween  t he  access  road  and  C randa l l  C reek ) ,  i nsu f f i -
c i en t  space  i s  ava i l ab le  t o  pe rm i t  cons t ruc t i on  o f  s i de  a l opes
w i th  a  comb ined  ups t ream and  downs t ream s lope  o f  5h : l v  and  s t i 1 l
p rov ide  the  requ i red  s to rage  capac i t y .  Hence ,  t he  pond  has  been
des igned  w i t h  2h : l v  s i des lopes  on  bo th  t he  ups t ream and  down-
s t ream s ides .  As  i nc luded  i n  the  o r i g ina l  des ign ,  t he  i n te r i o r
o f  t he  pond  shou ld  be  l i ned  w i t h  a  1oca1 ,  compac ted  c l ay  t o
reduce  seepage  f rom the  pond  and ,  t he reby ,  i nc rease  the  s tab i l i t y
of the embankment.

R&M Consu l tan ts  ( l - 981 )  conduc ted  a  s tab i l i t y  i nves t i ga t i on
o f  a  p roposed  sed imen ta t i on  pond  a t  t he  s i t e  w i t h  2h :1v  s i de -
s lopes on both the up-  and downstream embankments and found that
the  s ta t i c  f ac to r  o f  sa fe ty  fo r  such  an  embankmen t  i s  L .4 .  To
inc rease  th i s  sa fe ty  fac to r  i n  t he  new des ign ,  t he  downs t ream
east- fac ing toe of  the embankment  should be loaded wi th  the large
rock f ragments that  current ly  l ie  on and adjacent  to  the outer
embankmen t  s1ope .

The  emergency  sp i l lway  shou ld  be  l i ned  w i t h  r i p rap  and  a
f i l t e r  b lanke t  as  no ted  i n  Append ix  A  to  reduce  e ros ion  po ten -
t i a I .  G rad ing  o f  t he  r i p rap ,  f i l t e r  b l anke t ,  and  embankmen t
ma te r ia l s  a re  shown  in  F igu re  6 .
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3 .L .2  Embankmen t  Revege ta t i on .  UMC 817 .46 (s )  requ i res  tha t
a reas  d i s tu rbed  by  pond  cons t ruc t i on  ( i nc lud ing  the  embankmen t )
be  s tab i l i zed  w i t h  an  e f f ec t i ve  vege ta t i ve  cove r  as  soon  as
poss ib l e  a f t e r  d i s t u rbance .  As  a  resu l t ,  t he  f i na l  l i f t  p l aced
on  t he  downs t ream o f  t he  embankmen t  shou ld  no t  be  compac ted
above  the  upper  e leva t i on  to  wh ich  rock  s tab i l i za t i on  i s  added .
Th is  upper  a rea  shou ld  be  p lan ted  w i th  the  g rasses  p rov ided  i n
Tab le  I  f o r  t empora ry  rec lamat ion .

P lan t  a t t r i bu tes  i n  Tab le  l -  we re  ob ta ined  f rom P lummer  e t
a1 .  ( l - 968 )  and  seed ing  ra tes  we re  sugges ted  by  t he  U .S .  So i l
Conse rva t i on  Serv i ce  ( l - 975 ) .  Th i s  m ix tu re  p rov ides  rap id  g rowth
spec ies ,  sod - f o rm ing  spec ies ,  and  spec ies  t ha t  a re  compa t i b l e
w i th  o the r  p lan ts .

A l l  d i s tu rbed  a reas  shou ld  be  seeded  w i th  the  excep t i on  o f
t he  i n te r i o r  o f  t he  pond  be low  the  sed imen t  s t o rage  1eve l .
Seed ing  shou ld  be  done  in  the  l a te  fa I I ,  j us t  p r i o r  t o  t he  f i r s t
heavy  snow fa l l  o f  t he  yea r  (P lummer  e t  d l . ,  1968 ) .  P r i o r  t o
seed ing ,  two  tons  o f  s t raw  o r  g rass  ahy  pe r  ac re  o f  d i s tu rbed
area  shou ld  be  sp read  ove r  t he  a rea  to  be  p lan ted  and  c r imped
in to  t he  so i l  w i t h  a  r o to  t i l l e r  o r  shove l  t o  a i d  i n  mo i s tu re
re ten t i on  (U .S .  So i l  Conse rva t i on  Se rv j - ce ,  L9751 .  The  seed
mixture can then be broadcast  onto the area through the use of  a
cyc lone  seede r .

3.2 Diversions and Runoff Control

A  d i ve rs i on  w i l l  be  p l aced  a l ong  t he  wes te rn  edge  o f  t he
s i te  a t  t he  l oca t i on  shown  in  P la te  3  to  d i ve r t  wa te r  f rom a  95 -
ac re  undus tu rbed  wa te rshed  a round  the  ya rd  a rea .  Ana lyses  and
des ign  i n fo rma t ion  assoc ia ted  w i th  th i s  d i ve rs ion  a re  con ta ined
in Appendix  B.

The  d i ve rs j - on  was  des igned  t o  sa fe l y  pass  t he  peak  f l ow
f rom the  lO -yea r ,  20 -hou r  p rec ip i t a t i on  even t .  The  resu l t l ng
peak f low f rom th is  event  (as noted in  Appendix  B)  was determined
to  be  0 .50  cub j - c  f ee t  pe r  second .

The channel  has a maximum s lope of  20 percent  as noted on
P la te  3 .  To  m in im i ze  d i s t ubances  t o  ad jacen t  a reas '  i t  was
des igned  w i th  a  V -shape .  W i th  th i s  con f i gu ra t i on ,  ca l cu la t i ons
con ta ined  i n  Append ix  B  i nd i ca te  tha t  t he  f l ow  ve loc i t y  wou ld
reach  5 .5  f ee t  pe r  second  i n  an  un l i ned  channe l ,  a  va lue  t ha t
exceeds  t he  max imum pe rm iss i b l e  ve loc l t y  f o r  un l i ned  ea r t hen
channe ls  by  abou t  0 .5  fee t  pe r  second .  As  a  resu l t ,  t he  channe l
was  des igned  to  be  l i ned  w i th  r i p rapped  to  p ro tec t  i t  aga ins t
e ros ion .  Ca lcu la t i ons  con ta ined  i n  Append ix  B  i nd i ca te  tha t  t he
g rada t i on  requ i red  fo r  t he  emergency  sp i l lway  w i l l  a l so  su f f i ce
fo r  t he  d i ve rs ion  channe l ,  i nc lud ing  the  f i l t e r  b lanke t .
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Tab le  1 . Sugges ted  p lan t  spec ies  fo r  revege ta t i on .

Attr ibute Rat lng*

Plan t i ng
R a t e ,  i n
pounds /acre

L ) h
- L )
o r r
EF i
a h E P

; E . F {
; - o t h !
b ; r u l 1
t ! F 1  O ' t *
i i o b F F r e
o J E o . ' d 9 .
r ' i , ! t u ) P u

r l o $
F { f r l F l l 0' d - c d t n q

; ! F r p d
t S o t F l L t
; 5 l r t ' r { q )
F n ; ( o q - *

F r C i r ! Z u ) t n

I

Spec ies

t
I
I
I
I
I

Beardless bluebunch I'lheat grass
(Agropyron spictum inerme)

l"tountain brome
(Bromus carinatus)

Range-tYPe al fal fa
(Medicago sat ive)

I{estern (bluestern) I{heatgrass
(Agropyron Srnithii)

Southern smooth brome
(Bromus ineruris)

20

I
I
I

TOTAL

* I =
l t

l =
l 4 =

J =

very Poor
Poor
fair
good
very goodt

t
I
I
I
I
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A typ ica l  cross sect ion of  the d ivers ion channel  is  prov ided
in  F igu re  7 .  The  channe l  shou ld  empty  i n to  a  l 8 - i nch  CMP cu l ve r t
w i th  a  f l a red  i n le t  a t  t he  edge  o f  t he  Cranda l l  C reek  bank  to
convey water down the bank to the stream

Exist ing cu lver ts  in  the mine yard were examined to deter-
m ine  the i r  adequacy  w i th  respec t  t o  pass ing  the  peak  f l ow  f rom
the  10 -yea r  ,  2A -hou r  p rec ip i t a t i on  even t .  Da ta  p rov ided  i n
Appendix  B ind icate that  the downstream-most  cu lver t  a t  the yard
need  be  on l y  18  i nches  i n  d j -amete r .  S ince  th i s  and  a l l  o the r
ups t ream ex i s t i ng  cu l ve r t s  a t  t he  ya rd  a re  24  i nches  i n  d iamete r ,
t hese  cu l ve r t s  a re  adequa te l y  s i zed .  A  p roposed  new cu l ve r t  t o
be p laced at  the downstream end of  the upper  admin is t rat i ion pad
(see  P1a te  3 )  shou ld  be  18  i nches  i n  d iamete r .

A  be rm  w i l l  be  p l aced  a round  t he  p roposed  subs ta t i on  t o
p reven t  r uno f f  wa te r  t ha t  accumu la tes  t he reon  f r om f l ow ing
ac ross  t he  rema inde r  o f  t he  s i t e .  Ca l cu la t i ons  con ta i ned  i n
Append i x  B  i nd i ca te  t ha t  1 - . 8  i nches  o f  wa te r  w i l l  accumu la te
w i th in  the  be rmed  a rea  du r ing  the  10 -yea r ,  24 -hou r  s to rm.  Th i s
be rm i s  des igned  to  be  two  fee t  i n  he igh t  and  w i l l r  t he re fo re ,
re ta in  a l l  wa te r  f rom the  des ign  even t .
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F igu re  7 .  Typ i ca l  d i ve rs ion  channe l  c ross  sec t i on .
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